The aim of this paper is to report on recent work on liftings of groups of automorphisms of a formal power series ring over a eld k of characteristic p to characteristic 0, where they are realised as groups of automorphisms of a formal power series ring over a suitable valuation ring R dominating the Witt vectors W(k): We show that the lifting requirement for a group of automorphisms places severe restrictions on the structure of the group as well as implying numerical congruences, which need to be satis ed by the xed points of these automorphisms. In particular if the centre of the group isn't cyclic then it must be a p -group (an easy consequence observed by Matignon in Ma2]), and for p = 2 the dihedral groups D 2n ; with n odd, can never be lifted. We also draw attention to equivalent formulations of assertions on the existence of prescribed nite order automorphisms of formal power series rings over a valuation ring. Recently these questions have become important in the study of the arithmetic and geometry of curves over a p -adic eld, due to a local-global-principle for lifting galois covers of smooth curves from characteristic p to characteristic 0. More precisely the local-global-principle for liftings gives necessary and su cient conditions, whereby liftings of the inertia groups acting on the completions of the local rings at the points of a galois cover of smooth curves over k to smooth galois covers of the p -adic open disc over R; ensures a global lifting to a galois covering of smooth relative curves over R: The completed local rings are formal power series rings over k and R respectively, and so provide the setting. The most important question in this regard is the Oort-Sekiguchi Conjecture, which claims that the lifting problem can be solved whenever the group for the cover is cyclic. Here the only problem is caused by the p -part of the respective inertia groups, and the conjecture has been proved when these are ap or ap 2 cyclic groups with (a; p) = 1 (See O-S-S] and G-M1]).
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More precisely, if G Aut k (k z] ]) is cyclic and jGj = ap r ; with (a; p) = 1 and r = 1; 2; then it can be lifted provided R contains the p r -th roots of unity. For r > 2; when considering the abstract group, in G-M2] it is shown that there is a realisation of G in Aut k (k and P ( (Z) ? Z): When we speak of xed points we shall always mean the points this last set de nes in the geometric generic bre and denote this set by F : These points correspond to the zeros of the series (Z) ? Z inR; and to simplify our discussion we shall enlarge R suitably so that they are R -rational. Using the Weierstrass Preparation Theorem they can be described as follows. where the coe cients a i are distinct from those used previously. We next recall a number of elementary facts on nite order automorphisms needed for our discussion. The rst ve can be found in G-M1] and for the sixth we give a proof. and so (z 00 ) = z 00 (1 + a 1 z 00 e + ) 1=e : Now let (T) = T(1 + a 1 T + ) be an order p r automorphism lifting to R T] ]; where is a suitable primitive p r -th root of 1. Next we consider the tame extension E of F = Quot(R Z] ]) de ned by Z 00 e = T: Then the integral closure of R T] ] in E is R Z 00 ] ] and as (Z 00 e ) = Z 00 e (1 + a 1 Z 00 e + ); it follows extends to an order n = ep r automorphism of R Z 
Lifting Criteria
In this section we apply the observation above to a number of types of groups. We begin with an easy lemma, which will be useful when applied to various special abelian and non-abelian types of groups. ii) If m is prime and m 6 0 mod m; then as the~ ?1 -orbits form a partition of F ; for some P 2 F we must have jO ;P j = 1 and hence P 2 F : Now since and have a common xed point, if the group they generate is nite, by observation 2.5 it must be cyclic. iii) Since o( ) = n with (n; p) = 1; it follows by our earlier remarks that~ has a unique xed point. By i) above~ ?1 (P) is also a xed point, so we must havẽ ?1 (P) = P and P 2 F : The last assertion follows as in ii).
We next apply 2.4 and 3.1 to the lifting question for various special types of groups. = n = 1 1 1 1 1 1; ?1 = ?1 i: Since o( ) = n; with n odd, we obtain a contradiction using 3.1 iii) above.
For G abelian: In Ma2] Matignon has observed that if G is abelian and has a realisation that can be lifted, then G is either cyclic or a p -group. As this result follows immediately from lemma 3.1 we include a proof below. 
